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Proteostasis: Life cycle of a protein

Hartl et al. Nature, 2011 



Post-translation translocation

How does BiP (Hsp70) chaperone 

work?

Modified from Park and Rapoport (2012).



Optical tweezers experiments
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Effect of BiP chaperone in protein folding 

at single molecule level
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Binding parameters fro BiP with 

differents nucleotides

Ramírez et al. Protein Sci., 2017



Viscoelasticity measurement of BiP by 

nanorheology

Mechanical response, parameters of 

dissipation and elasticity of the BiP

protein.



Viscoelasticity measurement of BiP by 

nanorheology
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KD=0.57±0.19µM



Viscoelasticity measurement of BiP by 

nanorheology

KD (µM)

substrate experiment literature

ADP 0.57±0.19 0.291

ADP+1.8µM peptide 0.10±0.07 0.242

ATP 0.97±0.20 0.201

AMP PNP 0.48±0.10

AMP PNP +1.8µM peptide 0.003±0.002

1. Marcinowski et al. Nat. Struct. Mol. Biol., 2011

2. Ramírez et al. Protein Sci., 2017



Mechanism of BiP action

3D structure of BiP



Proteins exert and respond to force

• Proteins participate in many force-driven 

cellular processes

• Movement

• Transmembrane transport

• Enzyme catalysis

• Forced denaturation

• Force is becoming a useful tool for studying 

protein folding

Maillard et al. Cell, 2011

Shank et al. Nature, 2010
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